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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HaAmpaBiIeHO Ha (oOpMUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyYEHHs, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOCHHUS Kypca (PU3UKW: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeameTa « Du3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIAETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPbIE B IpOrpaMme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEHOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckoil MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U UHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1ad NPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBum ¢ TpedoBanusmu @I'OC COO k MaTepUanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne ITUX ITenei 00ecTeuynBaeTCsl pElIeHHEeM CIeIYIONINX 3a1a4 B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJJaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHSI YMEHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBMKEeHUE. [[BUKEHNE MAaTEPUAIIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBwxkeHUs Tena, OPOIICHHOTO TMOJ yIiIOM K TOPU3OHTY U
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u paOOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYECHUSI COBPEMEHHBIX MAaTEpHUaJoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTaaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYyKUMW. KapTWHa JMHWUKA MAarHATHOM WHIAYKIUW TOJIA
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYILNAA CHla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIECKTPUYECKAU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanue cBONCTB BBIHYX ICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJSpHU3aus, TUPpaKius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccenmenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHHE, ITPEIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHnne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiye 1 paccerBarolye JuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIaBHBIX ~MAakCUMyMOB TIpM  MAaJE€HUU MOHOXPOMATHUYECKOrO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YyCTpOMCTBa M MPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenue nudpaxiuu ceera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHM O8O ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»

dboToaddexra.

JHaBnenne ceera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINA KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAyYHOUW KapTHHE MHpPA, poJib (U3HUECKOM TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (U3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeamera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA M OMNBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAX TIPakIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU JIEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN IPakTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH 3KOJIOTUYECKOW HAIIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyJIHpOBaTh W aKTyallU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B Pa3JUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MW STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAMU3E pPe3yIhbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce ToCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HAINPaBIIECHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIIEH CTpPEMJICHUE K TOCTIXKCHHIO EIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce rnpeiMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEINIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3nMUecKue SABJICHUS (TPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIHMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKCHUE TI0 OKPYXHOCTH, WHEPIIHS, B3aUMOJICHCTBUC
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3JlyXa, MOBBIIICHUE NTaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, Cuia,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEprusi, pabora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMTOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
Py ONMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3YEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPH ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUSI (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢uKcHpOBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PAaCCYXICHHUW C OMOpON Ha HM3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMylo HH(HOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHOM KU3HU JIJIS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALUOHAIBHO PpaCHpeNeisITh OO0SI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeaMeTHbIE pe3ybTaThl HA 0230BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (U3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JAEHUCTBUE MArHUTHOIO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodr¢dheKT), CBETOBOS AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), MCMONb3yd (U3NYECKHUE BEINYUHBI:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKasl CUJIa JIMH3bl, MPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUN CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYUHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOr0 3apsA/ia, 3aKOH COXPAaHEHHS MacCOBOr0 YHCIA, MOCTynarsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIro SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HMCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
o0opy1I0BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOUMbIe NIl €€ pElIeHHUs, MPOBOJUTH PAacu€Thl M OLICHUBATh PEATbHOCTDH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PEIIEHUH YU€OHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3jMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngs?ﬁr?]?:;(sigrou/g £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Et?fsj:l;l;fgsigroullé £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoasnbie I[IpakTnueckue
n/n Bceero U3YyYCHUS oOpa3oBaTe/ibHbIE

padoTshI padoThI
pecypchl

dusnka — HayKa o MPUPO/IC.

1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa HOK

e A 02.09.2025  https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B

5 (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUpa, B 04.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOICH
MexaHn4eckoe JBHKEHUE.

3 OTHOCUTENHHOCTh MEXAHUYECKOTO 1 bubmnoreka IIOK
neukenus. [lepemenienue, 09.09.2025 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubmmnoreka HOK
JIBIDKCHHE 11.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE IPSIMOIMHENHOE 1 bubmuoteka [IOK
JIBIKEHUE 16.09.2025  https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO T/ ICHUS 18.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>keHHEe MaTepUaIbHOM TOUKH 110 1 bubmorexa [TOK

P 23.09.2025  https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHLKII OTHOCUTEIBHOCTH

8 T"amuies. MuepruaabHBIE CUCTEMBI buGnuorexa [IOK
' puu 25.09.2025  https://m.edsoo.ru/ffOc3bes
otcyeTta. [lepBbiit 3akoH HproToHa
Macca tena. Cuia. [lpunnun
CyIeprno3uluy cuil. Bropon 3akon
9 Hybloi)OHa LJII;I Mare Haﬂfﬂoﬁ TOYKH buGnuorexa [IOK
e P ' 30.09.2025  https://m.edsoo.ru/ffoc3be8
Tpetuii 3akon HerotoHa st
MaTepuaIbHBIX TOYECK
bubmuoreka [IOK
1 P H
0 CHICHHE Sa/1aT Ha SAKOHB! HpIoToRa 02.10.2025  https://m.edsoo.ru/ffoc3be8
3akoH BceMHUpHOTO TsAroTeHus. Cuna
11 Tsoxectd. IlepBas kocMuyeckas Bubmiorexa OK
P 07.10.2025  https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec Bbu6moteka LJOK
Tela 09.10.2025 | https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduument
13 TpeHus. Cuiia COpOTUBIIEHUS NIPU bubmmnoreka HOK
NIBMOKEHHUH TeJIa B )KUIKOCTH UJIH 14.10.2025 | https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTensHOE U BpaIiaTeaIbHOe
14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmoteka IIOK
Terma. MoMeHT cuibl. [1imedo cuiibl. 16.10.2025  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPAOTO Tela
NMnynsc MmaTepuaibHON TOYKH,
15 CHUCTEMBI MaTepUATIbHBIX TOYCK. bubnmnorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 21.10.2025  https://m.edsoo.ru/ff0c43d6

HUMITyJIbCaA. PeaxTtnBHOE JABUXXCHUE



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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16

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHON Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUI

23.10.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHast SHEPTUs yIPYro
ne(popMHUPOBaHHON NPYKUHBI.
IloTeHunanpHas 3Heprus rena
BOJIN3M IOBEPXHOCTH 3eMIIU

06.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

19

20

IToTennuanabHBIe U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
H3MEHEHHEM MEeXaHMYSCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXaHUYECKOU SHEPTUn

JlaboparopHnast pabota
«HccnenoBanue cBsi3u pabOThI CUITBI
C U3MEHEHHEM MEXaHU4eCKON
SHEPTHUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKEY

11.11.2025

13.11.2025

18.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

20.11.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U
B3aMOJJECUCTBHS YaCTUI] BEIIECTBA.

25.11.2025



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konuuectso
Bemtectra. [locTostHHas ABoraapo

TemnoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxana temneparyp Llenbcus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

27.11.2025

02.12.2025

04.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomnroTHas Temreparypa Kak mepa

CpeHEW KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knaneiipona

09.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«IKCIIepUMEHTAJIbHAS IPOBEPKA
3akoHa I eii-JIroccaka»

W3onpoueccs! B U1€aIbHOM Ira3e U
uXx rpauueckoe MpeacTaBIeHUe

11.12.2025

16.12.2025

18.12.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonnvecTBo TemioTs u padora.
BHyTpeHHs4 sHEprus
OJIHOATOMHOT0 HJICAJIBHOT'O Ta3a

23.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

25.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY nenbpHas TEINIOEMKOCTE BEIIECTBA.

KommgecTBO TENIOTH IpH

bubnunorexa LIOK

32
Teronepenaye. AnunabaTHbIN 13.01.2026 @ https://m.edsoo.ru/ff0c5¢c36
mporece
33 [lepBblii 3aKOH TEPMOAMHAMMKY U Bu6mumoteka [JOK
€ro MpuMEeHEHHe K U30MpoIeccaM 15.01.2026 = https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTh mporeccoB B
34 npupoae. Bropoii 3akoH bubmmorexa [JOK
PrpoJe. BTOp 20.01.2026 = https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA
35 [Tpunmun nevictBus u KI1/{ bubnunoreka LIOK
TEIJIOBOI MalllMHbI 22.01.2026  https://m.edsoo.ru/ff0c600a
36 K KII
Hukn Kapno u ero KIT{ 97 01.2026
37 DKoIoTHYeCcKre MpoOIeMbI
TETUIOHEPTETUKH 29.01.2026
Oo6o0maromuit ypox
38 «MOJ‘IISK J'II;III Has}{Ip ¢u3uka. OCHOBBI brbmmorexa [TOK
YIp ' 03.02.2026 = https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabota no teme
39 «MonexkynspHas ¢puznuka. OCHOBBI brbmmorexa LTOK
YIp ' 05.02.2026  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bu6muoreka [JOK
Ucnapenune u kunenue 10.02.2026  https://m.edsoo.ru/ffOc63b6
AOcomoTHas U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHBIH bubmorexa HOK
ap AYXA: B 12.02.2026  https://m.edsoo.ru/ff0c64d8
1}
42 TBépnoe teno. Kpucrammueckue u bu6muoreka [JOK
amop¢HbIe Tena. AHU3OTPOIHS 17.02.2026  https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctajuibl. COBpeMEHHbIE

MaTepHuabl
[InnaBnenue n KpUCTATUIU3ALIMSL.
43 VYV nenpHas TEII0Ta IJIaBICHUS. Bubmorexa LIOK
19.02.2026 | https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6nmmoreka [IOK
44 Yy
PaBHCHHE TEILIOBOro banarica 24.02.2026 | https://m.edsoo.ru/ff0c6820
OJexkTpru3anus Tel. DIeKTPUIECKUN
45 3aps pI[Ba BHJIA DJICKT I/IiiCKI/IX bubmorexa HOK
AR P 26.02.2026 | https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHI U
46 H(I))J'I OBOJIHUKU 3aK(I:H Bubmuorexa IOK
yip ' 03.03.2026  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUICCKOTO 3apsiaa
B3aumogeiicTBue 3apsaioB. 3aKoH
47 Kynona. TodyeuHslil aneKkTpu4ecKuit bubmorexa HOK
’ 05.03.2026 | https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHnun cynepno3unuu bubmuoteka [IOK
ANEKTPUYECKUX moJiel. JInnuu 10.03.2026 = https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui aIeKTpoCcTaTuuecKoro
49 nonad. ITorennuan. PasHocts Bubmorexa IIOK
) ' 12.03.2026 = https://m.edsoo.ru/ff0c6f00
IIOTEHIAATIOB
ITpoBOMHUKH U TUDIEKTPUKU B
50 3J1peKT OCTAaTHYECKOM noljle BrbmroTexa [IOK
P ’ 17.03.2026 = https://m.edsoo.ru/ff0c7018

I[I/IE)J'ICI(TpI/I‘-ICCKaSI MMPOHUIIACMOCTDb



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

19.03.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

57

DNEeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCaTopa

Pemenue 3anay Ha pacuer
AJIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMnI eiCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOT0 IpUHTEPA.
DneKTpocTaTHuecKas 3alluTa.
3azemiieHue NEKTPOIPUOOPOB

DNEeKTPUYECKHUM TOK, YCIIOBUS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma it
ydacTka 1enu

IlocnenoBarenpHOE, apalIEIbHOE,
CMEIIaHHOE COETMHEHNE
poBOJIHUKOB. JIaGopaTopHas
pabota «/3ydyeHue cMeIanHoro
COEMHEHUS PE3UCTOPOBY

PabGora u MOIIHOCTB

AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

02.04.2026

07.04.2026

09.04.2026

14.04.2026

16.04.2026

21.04.2026

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmmoreka IIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1l MOJITHOM
(3aMKHYTOI) 2JIEKTPUUECKOM IIETIH.
KopoTtkoe 3ambikaHue.
JlaGopatopnas pabora «3mepenue

0.5

23.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJ1C ncToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

59

KonrponsHas pabora o Teme
"DnexkTpoauHamMuka" /
Bcepoccuiickas npoBepodHas
pabora

28.04.2026

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

62

O6o0maromuii ypok
«QNEKTPOAUHAMUKAY /
Bcepocculickas npoepodHas
pabora

OneKTpOHHAas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAJIIIOB OT
TeMieparypbl. CBEpXIpOBOIUMOCTh

DNEKTPUUECKHUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

30.04.2026

05.05.2026

07.05.2026

bubmuoreka [IOK
https://m.edsoo.ru/ffOc88be

63

[TonynpoBoIHUKH, MX COOCTBEHHAs
Y IIPUMECHAs TPOBOIUMOCTb.
CaoiicTBa p—N-niepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI

12.05.2026

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUUYECKU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNeKTpoIuTHYeCKas JUCCOIMALUS.
OneKTponan3

14.05.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMocTOSITeNIbHBIN 1
HECaMOCTOSITENIbHBIA pa3psl.
Monnus. [nazma

19.05.2026

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKkTpudecKue npudopsl U

66 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubmmoreka [JOK
npuMeHnenue. [IpaBuna TeXHUKH 21.05.2026  https://m.edsoo.ru/ffOc86fc
0e301MacHOCTH
KonrponsHas pabora o teme

67 «Qunekrpocraruka. [TocTosHHBIM 1 Bu6muoteka [JOK
AIEKTPUICCKUN TOK. TOKHU B 26.05.2026  https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPeaax»

68 PezepBHblit ypok. O6o0maromnmii 1 bubnuoreka [IOK
ypok o TeMam 10 kimacca 28.05.2026  https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue H3Y4YeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKITUH. 02.09.2025  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MaruauTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C 04.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnoreka [JOK
MarHMTHOT'O TOJIS1 KaTYLIKHA C TOKOM» 09.09.2025  https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
«Hccnenosanne nelcTBUA 11.09.2025  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha KaTYIIKY C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnmuorexa [JOK
Cuna Jlopenna. Pabota cumsl 16.09.2025  https://m.edsoo.ru/ff0c9df4
Jlopenua
DIeKTpOMarHuTHasT WHYKITHSI.

6 [ToTox BeKTOpa MarHUTHOM 1 18.09.2025

unaykuuu. DJ1C uaaykuun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapanes

10

11

JlaGopaTtopHnast pabora
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHUUECKHE YCTPONUCTBA U X
IPUMEHEHHE: IOCTOSHHBIC MATHHTHI,
AIICKTPOMATHUTBI, DIICKTPOIBUTaTEb,
YCKOPHUTEIH JIEMCHTAPHBIX YACTHIL,
WHIyKIIMOHHAS [1eYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHas
WHTYKIIUS)

3aver no Teme «MarHuTHOE TIOJIE.
DeKTpOMarHuTHAsE MHYKIUS»

23.09.2025

25.09.2025

30.09.2025

02.10.2025

07.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUECKHE
kosebanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

09.10.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajblX KoJleOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChI TPy3a»

14.10.2025



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

Koneb6arensuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUs B
UJIeaJbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
ANIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HICATHHOM
K0JIeOaTeTIbHOM KOHTYpE

16.10.2025

21.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOch820

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4eCcKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2IIEKTPOMAarHUTHBIC
KoJieOaHus

23.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUs

06.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

11.11.2025

19

20

Y CTpolCcTBO U TPAKTHUECKOE
MIPUMEHEHHUE IIIEKTPUIECKOTO
3BOHKA, FT€HEpaTOpa MePEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay
DKOJIOTUYECKUE PUCKHU TTPU

IIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynberypa ncnonb3oBanus

13.11.2025

18.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

AJEKTPOIHEPIUU B OBCEIHEBHOM
KU3HU

Mexanudaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

21 CkopocTh pacpoCTpaHEHUs U JUTMHA bubmmorexa [JOK
P pactipoctp 8 20.11.2025  https://m.edsoo.ru/ffOccab4
BOJIHEL. [loniepeyHbie U poI0IbHBIC
BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa 25.11.2025  https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa [JOK
P i 27.11.2025  https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 .P
TeneBuaeHus. Pa3Butue cpeacTs 02.12.2025
cBs3u. Paguonoxarus
o5 3auer o Teme «Konebanus u bubnuoreka [JOK
BOJIHBI» 04.12.2025  https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacIpOoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyd 09.12.2025  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P . P 11.12.2025  https://m.edsoo.ru/ff0cd4e0
M300paKeHHi B MJIOCKOM 3epKaje
[Ipenomnenue creta. [TonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnnorexka [JOK
[IpenenbHbIi yroa noaHOTO 16.12.2025  https://m.edsoo.ru/ffOcd7f6

BHYTPCHHCTO OTPAKCHUA



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlabopaTtopHas pabota «3mepenue

bubmuorexa [JOK

29
MOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa 18.12.2025  https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3odpakeHuil B
30 aun3e. PopMyIia TOHKOH JTHH3BI bubmmorexa [IOK
' 4 ' 23.12.2025  https:/m.edsoo.ru/ffocddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
31 4 i
« ccne/:[OBaIiHe CBOICTB 25 12 2025
M300paKCHUM B JIMH3AX»
Hucnepcus cBera. CiioxxHbIA COCTaB
39 oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu 13.01.2026
CBETa»
33 Wntepdepennus crera. Audpakius bubnuorexa [JOK
cBeta. JludpakunoHHas penéTka 15.01.2026 = https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipu3zanus ceeta 20.01.2026  https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOpPHI U yCTPOICTBa
35 0
U YCJIOBHS UX 0€3011acHOTO 99 01.2026
IPUMCHCHUS
['paHuUIBI TPUMEHUMOCTH
36 KJIACCUYECKON MEXaHUKH. bu6mmoreka [IOK
[TocTynarsl cnennanbHOU TeOpUN 27.01.2026  https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE bubmmorexa [OK
p ] 29.01.2026  https://m.edsoo.ru/ffOcfas2

BPEMCHH U COKpAIICHUC NJINHBI



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJIbC PEISITUBUCTCKON

bubmuorexa [JOK

38 .C i
HACTHIHBL. LS5 MACCRT © SHCPTHEH H 03.02.2026  https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUs MOKOS
KonTtponbnas padora «OnTuka.

39 OCHOBBI CHIENIMATILHON TEOPUHU bubmorexa [IOK

05.02.2026  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)

40 ®otonsl. Dopmyna Ilnanka. DHeprus bubnnoreka [HOK
¥ UMITYJIEC ()OTOHA 10.02.2026 = https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BAaHUE Bt 1OK

nOJINOTEeKA

41 .0 A.T.
$oroodeerra. Ombrrot 12.02.2026  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHUE

42 SI?IHLHTegl)Ha ﬂﬂq:{(i&)OTOS(bqr))eKTa bubmorexa HOK

' 17.02.2026  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Jasnenue cBera. OnwiTe [1. H.
43 JlebeneBa. XuMmueckoe IefcTBHE Bubmorexa ITOK
' 19.02.2026 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u

44 MPAKTUIECKOE IPUMEHEHHE!
dboTosneMeHT, GOTOATIUHK, 24.02.2026
COJIHEUHas1 baTapest, CBETOIUO/

45 Pemenue 3agau no reme «JI€MEHTHI bubnmnoreka [JOK
KBAHTOBOM ONTHKH 19.02.2026  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna o paccesauro o- bubmorexa [JOK

PPOP P 24.02.2026  https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moiens aToma
bu6mmoreka [IOK
47 IT b
OCTYIATRL Hopa 26.02.2026  https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u noriomienne GOTOHOB
IIPU [epPexX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUHU Ha Apyroi. Bubl
CIIEKTPOB

03.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBsie cBoicTBa YacTHIl. BoTHBI
ne bpoia. KopnyckynspHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

05.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICJICHUIO COCTaBA
PaAMOAaKTHBHOTO M3ITYUCHHUS

10.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

12.03.2026

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
Wzotomnbl. Anbda-pacmna.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. 'aMmma-uznydyeHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepubie peakuuu. A nepHbii
peaktop. [Ipo6iempl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTEeTUKHU

DneMeHTapHble YacTulibl. OTKphITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS 1

PErucTpainvi 3JICMCHTAPHBIX YaCTHUII.

Kpyraeiii cron «PyHaameHTanbHbIe

17.03.2026

19.03.2026

02.04.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoiericTBUs. EquHCTBO
(bU3UYECKON KapTHHBI MUPAY

55

OTansl PasBUTHUA aCTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHUHU. Bu
3BE31HOTO HEeOa. Co3Be3usl, IpKUE
3BE3/1bl, IUNTAHETHI, UX BUJIUMOE
nBuxeHue. CoqHeyHasi cuctema

07.04.2026

56

57

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/b1, UX OCHOBHBIE
XapaKkTEePUCTUKU. 3BE3/1bI TJIABHOU
1ocJe10BaTebHOCTH. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKICHUH U
sBostonny CosHIa U 3BE3]1

09.04.2026

14.04.2026

58

59

60

61

Mieynsiii [1yre — Hama I'anakTuka.

[Tonoxenue u aemxenue ConHia B
lNanmakruke. ['anmaktuku. Y€pHbie
JBIPHI B IPAX TATAKTUK

Bceenennas. Pas0Oeranue rajakTHK.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

Hepemenusie mpoOieMbl
ACTPOHOMHHU

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHH U

16.04.2026

21.04.2026

23.04.2026

28.04.2026




actpodusuxmy/IIpomexxyrounas
aTTecTaIus

62

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOMU B
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

30.04.2026

63

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

05.05.2026

64

65

66

67

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMHpOBaHNY TIPEICTABICHUI O
¢buznyecKoil kapTuHe MUpa

O6o6maromuit ypok. Mecto
(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
Pemenne 3amau nmo teme" MarautHoe
nosie. DJIEKTpOMarHuTHast MHIyKus"
Pemenne 3amau mo Teme" OnTHKa.

OCHOBBI crIEIIUAIBHON TEOPUHU
OTHOCUTEILHOCTH"

07.05.2026

12.05.2026

14.05.2026

19.05.2026

68

Pemenue 3aga4d mo reMme " KBanroBas
¢buznka. DeMeHTbl aCTPOHOMUHU U
acTpodpuzuxu”

21.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTU, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/ileHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdy3us, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJeHUE, KpUCTAIM3alus, KHUIIEHHe, BIIAXXKHOCTh BO3/1yXa,

MOBBIIICHWE JaBJICHMS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPAMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas JHEeprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH OMHMCAHUHM MPABUIBHO TPAKTOBATH (PUIUUECKHUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTvuMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KO3((PUIMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS;, IMPU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAUCHHS M CAMHUIIbI, HAXOIHWTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATM3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYTIEPIIO3ULIUH CUJI, TPUHIIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNU4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BEIIOTHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UUECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu AToM GOPMYITHPOBATH POOIEMY (3a/1a4y) ¥ THUIIOTE3y YYEOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpSIMbIE W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0€30MacCHOTO TpyAa TMPH  MPOBEICHHUU
UCCIEOBAaHU B paMKax Y4eOHOro »SKCIEPHMEHTa, Yy4eOHO-
UCCJIEIOBATEIbCKOM U MPOEKTHOM JESTENFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemartp pacu€rHble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTh pacu€Thl M OLEHUBAaTh pPEaJbHOCTb IOJIYYEHHOTO

3HaYeHUS PU3NYECKON BETMUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHWH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX U 3apyO€KHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBAMH, JJIsi COXpaHEHHs
310pOBbsI M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPaCHpelnessTh

00s3aHHOCTH U IIaHUPOBATL ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHBATL BKJIAJ KaXA0Ir0 M3 YYaCTHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib H MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEpPCUs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHUYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3nYecKue BEIUYHMHBI: JJCKTPHUSCKHWA 3aps)l, Ccuia TOKa,
IIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
noinsi, cuina Amrmepa, cuina JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPrusl JIEKTPUUECKOr0o M MarHUTHOTO TOJeH, Mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecCe

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWi,  (oKycHoe




11.5

pacCTodHUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHHME OWHIITEWHa U
doroddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs OHIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUs MacCcOBOrO 4Mcia, MocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHbBIX W3MEpPEHUM;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM CIOCOO M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/I3MepeHI/If/'I

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C MCITOJIb30BAHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(bUKCHPOBATh PE3YNBTATHI TMOTYYCHHONW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate mpaBwia 0O€30MACHOTO TpyAa TMpPUH HPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOCKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC 3aKOHbI W IMPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeIMYUHbI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonb3oBaTe MpHU pelIleHUMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M HAy4YHO-TIOMYJISIPHON
MH(pOpMaLKH, MTOJIyYUEHHON U3 Pa3IuYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEPH! BKJIAZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, IJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Karolleu cpene

PabGotaTh B rpyImme ¢ BBITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbl, PalUMOHAIBHO  PACHPENEIATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpuBaeMOi MpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOPUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnmn coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

eI TEILHOCTH JTIOACH

MEXAHHKA

211

212
2.1

2.1.3

#i#HPartitHKIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepemenienue, cKOpOCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHON TOYKH, UX IPOEKLIUU Ha OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE IBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




914 CBoOopaHoe majienue. Y CKopeHue
o CBOOOIHOTO NaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JBIDKEHUE  MaTepualbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JBIKCHHUE CHAPSIOB, IICMHBIE U PEMEHHBIC
nepenayu
[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOILIEHUS MEXY My TSIMH,
IIPOMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
917 paBHbIE  MPOMEXYTKHM  BpPEMEHU  IpH
o PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymo. HM3yuenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#PartH# IMTHAMUKA

[Mpuammn  oTHOCcUTenbHOCTH  [ammes.
221 IlepBeiii 3axkoH HproToHa. MHepuunanbHbIe

CHUCTEMBI OTCUETA

929 Macca tena. Cuna. [IpuHnun cynepnosunun
o cul

59 Bropoii 3akoH HeroTOoHa M1 MaTepUalbHON

223 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK
3akoH  BceMHpHOro Tarorenus. Cuna

224 TsokecTH. IlepBas kocmuueckas CKOpOCTb.

Bec Tena

2.25 Cuua ynpyrocrtu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXKEHUST M  CHJla TPEHUA  IOKOS.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO

tena B 1ICO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3ydenue nBrKeHUs
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JedopMUpYyeMOil TMpYyKUHE U PE3UHOBOM
oOpasrie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tela, UMEIOIIET0 OCh BPALCHUS

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHHE UMITYIIbCa TeJla
932 3akoH coxpaHeHuss wummnyinsca B HMCO.
o PeakTuBHOE IBHXKEHHE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIIBI
935 Kunernueckass  sHepruss  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorennmaneHast sHeprus. IloreHnuanbHas
236 SHEPTHs yIpyro nehopMUpPOBaHHOM

NPYKUHBI. HOTCHI_II/IaJIBHaH SHEpTrHUd TCJa

BOJIM3U MTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HECIIOTCHLHMAJIbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTel Ted TMpH HEyNmpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. uddysus. Xapakrep ABUKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlIeCTBa

3.12

Mogenu cCTpoeHHsI Tra30B, XKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca monekyn. KomudecTtBo BemecTsa.
[Toctosinnas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUYECKON

TCOPHHU UACATBHOI'O ra3a

AOGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBH>KeHUd vacTtul rasza. llkama temneparyp

KensBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneesa.

3akoH JlaapTOHA




3.18

I"a30oBBIC 3aKOHEI. I/IBOHpOHCCCH B NJ€aJIbHOM
ra3c¢ C MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUSA PA3pPCIKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€éMKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  gaeiicteus  (mamee —  KIIM)

teroBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TemaoBele  ABUTATEIIM. DKOJIOTHUECKUE

pOOIEMBI TETUIOIHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHCD




3.3

4.1

3.2.8

[IpakTuueckue paboTHI. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

331

3.3.2

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenre u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCOIIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HachlmeHHslii map

3.3.3

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTAJUIBIL.

COBpeMeHHHC MaTcpHraIbl

3.34

3.35

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIIOBOTO OajlaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
MIOJIy4Y€HHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

IIpaxkTrueckue paboTHI. H3mepenne

BJIQ)KHOCTH BO31yXa

OJIEKTPOAMHAMUKA
#HPar### O JIEKTPOCTATUKA

411

41.2

Onexktpuzauust Ten. OIEKTPUUECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, TUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.1.4

B3aumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  none.  Hampsok€HHOCTB

3IIEKTPUIECKOTO TOJIA. [TpunIMn




4.2

4.1.6

cynepno3unuu. JIMHUKM — HAOpPsHKEHHOCTH
AJIEKTPUUECKOTO OIS
PaGota cun 3IEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIIMAIOB

4.1.7

[IpoBOAHUKYK U TUAIEKTPUKU B MOCTOSIHHOM
JJeKTpUYecKOoM moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOuHMKM TOKA.
Cuna toka. [TocTossHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajienbHoe,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (gamee — DJIC) u
127 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA

Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)

3NeKTpudecKon nenu. Koporkoe 3ambikanne




4.2.8

4.2.9

DNeKTpOHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJlJIOB oT TEeMIEPaTypHl.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOIYIpOBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUaIs.

DNeKTpoan3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTEIIBPHBIA W HECAMOCTOSATENbHBIHN
paspsan. PasznuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOJ'IprOBO}IHPIKOBBIfI JUOJ, raJIbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pa3aena 3JIeMEeHTA

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HHParH#MATHUTHOE I1OJIE. OJIEKTPOMATHUTHA

43.1

NHAYKINA
IlocrostHHBIE MarHUTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

4.3.2

MaruauTtHoe 1one. BekTtop MarHuTHOM
uHaykuud.  [lpuHIMn — cynepno3uiuu.
Jluauu MarnutHOM WHAYKUMH. KaptunHa
JUHUNA MarHUTHOM MHAYKIMM  I10JIS

IIOCTOSAHHBIX MArHuTOB

4.3.3

4.3.4

MaruuTHOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JIMHHOTO MPSMOTO
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoelicTBre MPOBOJHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

435

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaymnp u
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILbI B OJHOPOAHOM MarHMTHOM II0JIE.
Pa6ota cunsl Jlopeniia

SIBneHune AIEeKTPOMAarHUTHON UHAYKIIUU
[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
QJIC WHIYKIUH. 3akoH

INEKTpOMarHuTHOW nuHAyKIu Dapaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHAYKTUBHOCTS. SIBnenue

camouHaykiuu. IJIC caMonHIyKIIUU

4.3.12

9Hepr1/1;1 MAardiMuTHOI'O IIOJIA KaTylmiKh C

TOKOM

4.3.13

OJNEeKTpOMAarHUTHOE I10J1€




TexHuueckne yCTpONCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIH
AJIEMEHTAPHBIX  YaCTHll, WHIYKIMOHHAs

1I€4b

[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue neWCTBUS IMOCTOSIHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBIICHUS

3JIEKTPOMArHUTHON MHIYKLIMHU
5 KOJIEBAHMS 1 BOJIHbBI

#H##PartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE
KOJIEBAHUA

KonebarenbHas cucrema. CB0OOOIHBIE
kojebOanus. ['apMoHHMYeckue KoleOaHwUs.
511
ITepwion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

[IpyxuHHBIA MasTHUK. MaTeMaTu4ecKui
5.1.2

MasATHHK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematnueckoe ¥ AUHAMUYECKOE

OMMCAaHME KOJIE0ATETBbHOTO JIBUKECHUS

5.1
[IpeBpamenue SHEPIUU pu

rapMoHMYecknx  KonebaHusx.  CBs3b
514 AMILTUTYTBI KoJIeOaHuit UCXOITHON
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJIEOAaTEIIbHOM  KOHTYpE.
5.15

Amnanorus MCKAY MCXAHUUCCKMMU U

OJICKTPOMAariHuTHBIMHA KOJICOAHMSIMU.

®opmyna Tomcona




5.1.6

2.1.7

3aKoH COXpPaHCHHUS SHEPTHUU B UACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasi. BeinyxaeHnbie

OJICKTPOMAardHuTHBIC KoJIeOaHHSI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAIIPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepefaya U noTpedieHue 3eKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPU
IIPOU3BOJICTBE DJIEKTPUYECKON HHEPrHUHU.
KynsTypa HCIIOJIb30BAHHUS

3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JVMHUU

QJICKTponepeaaqd

IIpaktnueckue pabotsl. MccnenoBanue
3aBHCUMOCTH IIeproJia MalbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATENBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pesucropa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexaunueckue BOJIHBI, yCi10BuUs

pacnpoctpanenusi. llepuoa. CkopocTb

5.2 >21 pacnpocTpaHeHusT ©  JUIMHA  BOJIHBIL.
HOHGpeLIHI:Ie " NpOJO0JIbHBIC BOJIHBI

502 #H##Part### Nurepdepennus u audpaxiys

MCXaHHNYCCKHX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKka

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4eHUs DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenranus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CpolicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHUE, NIPEJOMIICHUE, MOJISIPU3ALINS,
mudpakius, uaTepdepenuus. CKoOpocTb

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNne 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PafMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

TexHu4eckue yCcTpOHCTBa: MYy3bIKAaJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUarHoCTHUKa B TEXHHUKE U MEIULUHE,
pamap, pamgMONPUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH#OII TUKA

531

5.3.2

5.3.3

[IpssmonuueliHOE pacnpocTpaHeHue
CBETa B OJIHOPOJIHOM cpene. JIyy cBeTa
OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoenne n300paxeHuii B IIIOCKOM
3epKaie

[Ipenomienne cBera. 3akOHBI MPETOMIIEHUS
CcBeTa. AOGCOIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomxoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO

OTpaXKeHUs




5.35

5.3.6

5.3.7

Hucnepcusi cBera. CHOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparome 1 paccemBalolue JHH3BI.
Tonkas nun3za. POKYCHOE PAaCCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

JIaBaeMoe€ JIUH30HU

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VenoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuuss  cBera.  JudpaxinuonHas
peméTka. YciaoBue HaOIr01eHUs TTIaBHBIX
MaKCHMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKAa,  JAudpakUoOHHas  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300paxkeHW B  JMH3aX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOpUU

OTHOCHUTCIIBHOCTH: HHBapUAaHTHOCTDH




MOAYJS CKOPOCTH CBe€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMe[UICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprus ¥ UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C SHEPTHUCH U HMITYJIBCOM
6.4 CBOOOMHOM YacCTUIBL. ODHEPrus MOKOA
CBOOOTHOW 4aCTHIIBI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs

1 UMITYJIbC q)OTOHa

OTKpBITHE u HCCIEeN0BaHUE
7.1.2 dbororddexra. Onbiter A.I'. Cronerona.
3akoHb! poTo3ddexra
YpaBHeHue DOHHIITENHA s
7.1.3 dborordpdekra.  «KpacHas  rpaHuUIA»
doroaddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
715 XUMHUYECKOE NEHUCTBUE CBETA

Texunueckue yctpoiicTBa: (oTO3/1E€MEHT,
7.16 dorogaTyuk, COJIHEYHas Oatapes,

CBETOINOI

CTPOEHUE ATOMA

Monens atoma TomcoHa. ONBITEI
7.2.1 Pesepdopna o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
norjomieHue (OTOHOB TIPU  TMEPEXOe
71.2.2 aToMa C OJIHOIO YpOBHS DJHEPruuM Ha

apyroii.  Bupel  cnektpoB.  Cnektp

YPOBHEH 3HEPTrUU aToMa BOJIOpOJIa




7.3

7.2.3

124

BomnHoBrle cBoiicTBa yactuil. BoiaHEBI Oe
bpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa

7.2.5

TexHuueckue yCTpocTBa: CIEKTPATIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEPD

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. Habmronenue

JMHENYATOro CreKTpa

ATOMHOE A1PO

Meroapl HaOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompeneneHuto cocTaBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbpa-, Oera-, ramMma-u3I1y4eHHUs.
BrusHMEe pamuoakTUBHOCTH Ha JKUBBIC

OpPraHU3MbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa aapa. MaccoBoe 4ncio

anpa. M3oromnsl

Anbda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3IydeHHe. 3aKOH  PaJuOaKTUBHOIO

pacmana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl siapa

7.3.6

Snepuble peakuuu. JleneHue U CUHTE3

aaep

7.3.7

Snepubiii  peaktop.  TepmosimepHbId

cuHre3. [IpoGiemMbl M  MEPCHEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIICPHOM  DHEPreTUKU. DKOJOTUYECKHUE

aCIIEKTHI SIEPHON DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpBITHE
MO3UTPOHA. OyHaaMeHTaJIbHbIE
B3aUMOJICVCTBHUS

TexHuueckue yCTpOMCTBA:  JO3UMETD,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6omMba

[Ipaktuueckue pabotel. HcciemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHOoro Heba. Co3Besnus, sIpKUe

3Bé32H)I, IIJIaHETHBI, UX BUIUMOC NBUXKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynnsl.  [lma"eTel-ruranTel U UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. MaJ'II)IG

tena COTHEYHOH CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
150'¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTh.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE3]] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

##HHPar###BayTpeHHee CTpoeHHe 3BE3N.
COBpeMeHHI)Ie IpEeaACTaBICHUA (6]
MIPOUCXOXKACHUN W IBOJIIOLUN COHHI_[a u

3BE3. DTankl )KU3HU 3BE3T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.

CnupanbHasgs  cTpykrypa  ['amaktuku,




8.8

pacnpesneneHue 3BE3M, Ta3a U IBUIM.
[Tonoxxenue wu nBwxkenne ConHua B
lamaktuke. Ilmockas wum cdepudeckas

HOJACUCTEMBI | allTakTUKHA

Tuner ranaktuk. PagworajakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO0na. Pasz0eranue rajgaxkTHK.
Bospact u pamuyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmukroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa  BceneHHoil.
Meraranaktuka. Hepeménusie npobdiemsl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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